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J O G  CONTROL  CARDS  IJEERED TO R1JN T t l E  IMP-I 
D A T A   P R O C E S S  I I iG  SYSTEM 
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** PARAF.1ETER CARDS ** 
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- Section 2 

USER'S GUPDE FOR  THE COSMIC  RAY - DATA  BASE GENERATOR 
-i. --- - 

The Data  Base  Generator  crdiites Counts  and  PHA  tapes  for  the 

Cosmic  Ray  experiment  on  board the IMP-I  spacecraft .   Encyclopedia 

tapes, Counts tapes, PHA  tapes, a parameter   card ,   and  a Tape  Catalog 

a re  input  to the program,  Counts tapes, PHA  tapes  and  an  updated 

- _  Tape  Catalog are  the output.  When  full  each  Counts tape and  PHA  tape 
will 'contain  f ive  pre-specified  orbits of data.   Orbits 1 t o  5 are on   tape  

number 1, 6 to  10  on  tape 2, etc. 

T h e   p r o g r a m  is set-up so  that the,JCL  never   needs  to   be  changed.  . 

C a r d s  m a y  be  added  or  removed,  but the information  on the cards   a lways 

r ema ins  the same. 

The fo rma t   fo r  the input   parameter   card  is as follows: 
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. .. 

Name 

:OR BIT 

- 
-h 

CPHASW 

CCNTSW 

IYR 1 

IDAY 1 

IHR 1 

IMIN1 

IYR2 

IDAY2 

IHR 2 

.IMIN2 

Columns 

1-5  

--- 
i o  

11 

21-24 

26-28 

30-31 

33-34 

41  -44 

46  -48 
---.:. 

50-51 

53-54 

I5 

I1 

11 

I4  

13 

I2 

I2 

I4 

I3  

I2 

I2 

Format  
A - 

Description 

Orbit  number of data  to  be  processed 
( i f  zero,  start and  stop  times  must 
be  specified) 

PHA tape  switch 

. 1 - process  
0 - do not process  

Counts  tape  switch 
0 - do  not process  
1 - process  

S ta r t  year - use  only if  IORBIT=O 

Start day of year 

Star t   hour  

Start   minute ' 

Stop  year 

Stop day of year 

Stop  hour 

Stop  minute . _ .  . .  . 

c 
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Descript ion of P a r a m e t e r   C a r d  

Data  may  be  processed  either  by  whole  orbit   or by se lec ted   t ime 
per iod?   -Normal   p rocess ing  is by  orbit ,   however,  i f  a quick  run of a 

-I. -- 
, spec ia l  time period is  desired,  start and stop t i m e s  may be  specified. 

If start and  stop times are specif iedp  the  t ime  must   be  ent i re ly   con-  
tained  on  one  Encyclopedia  Tape. 

If process ing  is  done  by  orbit,  only  IORBIT,  IPHASW,  and  ICNTSW 
must be specified  on the card ,  If processing is done by t ime  per iod ,  

.- 

=- IORBIT must be  zero 'and  a l l   o ther   parameters   must   be  specif ied.  

... 

\ 
c 
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JOB CONTROL CARDS NEEDED TO  RUFf THE  DATA  BASE  GENERATOR 

/ /  JOB ( J O B C A R D )  

/ / L I N K . S Y S L I B  DD DSN=K3.SBJPH.OIMPILIB,DISP=SHR 
/ / L I N K . S Y S L I N  DD * 

/ / G O . F T 2 0 F 0 0 1  DD UNIT=(2400-9 , ,DEFER) ,D lSP=(OLD, t<EEP) ,  

/ /  VOL=SER=ENCY I N, DSF!= l E l P l  

/ /  E X E C  L I  I ' J K G O ,  R E G I O P I . G O = ~ O O K  

I H C L U D C  S Y S  L4Q ( I E.lP I E 4 N  1 t 

' / /  DCB=(RECF~~l=FB,DEr~=3,EROPT=~,CC,LRECL=412O,BLKSIZE=12360>, 

/ / G O . F T 2 1 F 0 0 1  DD UNlT=(2400-9 , ,DEFER) ,D ISP=( r lOD,KEEP) ,  
/ /  D C B = ( K E C F M = F B , C E N = 3 , E R O P T = A C C , L R E C L = 1 4 4 4 , ~ L ~ S l Z E = 4 3 3 2 ) ,  
/ /  V O L = S E R = P H A I  , " I N ,  DSI.4.. I !*!P I 
/ / G O . F T 2 2 F 0 0 1  DD UNIT=(2400-9,,DEFER),DlSP=(MOD,KEEP), 
/ /  DCB=(RECFM=FB, ,nEN=3 ,   EROPT=ACC,   LRECL=1432 ,   BLKS  1ZE=4476) ,  
//-: V O L = S E R = C N T I N N , ~ S N = I M P I  
/ / G O . F T 2 5 F 0 0 1  Dl3 DSN=K3.SBJPH.DEXllCAT,-, - - 
/ / .  
/ / G O . F T 3 1 F 0 0 1  DD UNIT=(2400-9,,[>EFER),DISP=(NEbl,KEEP), 
/ /  DCB=(RECF l , I=FR,   DEN=3 ,   EROPT=ACC,   LRECLz1444 ,   GLKSI   ZE=4332) ,  
/ /  VOL=SER=PHAOUT, DSF~I=lMPI 
/ / G O . F T 3 2 F 0 0 1  DD UNIT=(2400-9,,CEFER),DlSP=(t~E'd,KEEP), 
/ /  DCB=(RECFE,1=FB,DEN=3,  EROPT=ACC, LRECL=1492,BLKSIZE=4476), 
/ /  VOt=SER=CNTOUT,  DSt.J= I LIP1 
/ /GO.SYSUDUMP DD  SYSOCITzA 
/ / G O .  D A T A 5   D D .  . *  

/ /  =m,w:- ;LE tf-ftffftf, - 2 > L A F  - 

'.._ 

** PARAF4ETER  CARD * *  

/ *  

\ 
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The  JCL deck  listed  on  the  previous  page  will  run  the  Data  Base 

Generator   for   any  type of job.  However,  to  make  more  efficient  use . 

of the   somputer ,  it is advisable  to  remove  cards  for  tapes  which  will  not 

be   used   aur i ig   &par t icu lar  job.  By  doing so,  unnecessary  tape  dr ' ives 

are not allocated. m 

- 

The  cards   which  may be  removed  are   the  FT21,   FT22,   FT31,  and 

FT32  cards .   FT21  and  FT31 m a y  be  removed  any  time no PHA tape 

is bei.ng  produced,  FT22  and  FT32 m a y  be  removed  any time no Counts 

. -  .-_ - tape is being  produced. 

FT21  and  FT22  describe  the  input  Counts  and  PHA  tapes  and may be 

removed  any   t ime  there   a re  no input  Counts  or PHA tapes.   That is ,  

whenever  an  orbit  is being  processed  and, no tapes  exist   for  the  other 

four   orbi ts   that   wi l l   be   on  the same tape  with  i t ;   for  example,   processing 

orbit  6,' when 7 through  10  have not been  processed. 

FT31  and  FT32  describe  the  new .output Counts  and  PHA  tapes  and 

may be  removed  any time the new  data can be  written  on  the  end of the  

input  tape  and still keep  the  orbits  in  sequential   order.   For  example,  

orbit  8 can  be wri t ten  on the end of tapes  containing  orbits 6 and 7 and 
still maintain  sequential   order.   In  this  case,  the cards  can  be  removed. 

However., if the input  tape c'oritained 6 ,  7,  and 9 ,  orbi t  8 could  not  be 

added  and still maintain  order ;   therefore ,   the   cards   must   be  present .  

- 

\ c 
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Section 3 - 

USER'S  GUIDE  FOR  THE  COSMIC RAY - 
5 --- PHA  SUMMARIZER - 

The  PHA  Summarizer   creates*PHA  summary  tapes  aiid Low  Gain 

data   tapes   for  the Cosmic r a y  experiment  on  board  the IMP-I spacecraft ,  

PHA tapes, Summary  tapes ,   Low  Gain  tapes ,  a Tape  Catalog,  and a 

pa rame te r  card are input t o  the program.  Summary  tapes ,   Low  Gain 
tapes,   and an updated  Tape  Catalog are the  output.  When  full,  each 

Summary  tape  and  Low  Gain  tape will contain s ix ty  prespecfied 

orbi ts  of data.   Orbits 1 to  60 a re   on   t ape   number  1, 61 to  120 are on 

tape 2, etc; 

The   p rog ram is set-up s o  that the JCL  deck  never  needs t o  be 

changed, only the   parameter   card  wil l   change.  

The   format   for   the   input   parameter   card   for   the  PHA Summar izer  

is as follows:. 

,' 
, 

,' 

e- 
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1 

' -  i 

Name 

[ORBIT 

[MATSW 

ILOWSW 

IYEAR1 

IDAY 1 

IHR 1 

IMINl 

IYEAR2 

IDAY 2 

IHR 2 

IMIN2 

ITPSW 

Columns 

1-5 

- 10 

._ 

' 11  

21 -24 

26-28 

30-31 

33-34 

41  -44 

46-48 

50-51 

53-  54 

61 
, 

- F o r m a t  

I5 

I1 
e 

I1 

I4 

I3 

I2 

I2 

I4 

I 3  

12 

I2 

11 
/. 

Description 

Orbit   number.  If zero,   t ime  per iod 
will   be  processed. 

Summary  tape  switch 
0 - do  not process  
1 - process  

Low  Gain  tape  switch 
0 - do  not process  
1 - process  

' Star t   year   for   t ime  per iod 

Start   day 

S tar t  hour 

Start  mi.nute 

Stop year 

Stop  day 

Stop hour 

Stop  minute 

Per igee  switch  for   t ime  per iods 
0 - process   per igee  data  
1 - omit perigee  data 

.__- - - 

\ 
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Description of Pa rame te r   Ca rd  

Data   may  be  processed  e i ther  by whole  orbit OT by  selected  t ime 

period.,  Nor-mal  processing is  done by orbit,  however, if a quick  run of 

a special  time--is-desired, start and  stop  times m a y  be  specified. 
- - 

When  processing is done  by  orbit,  only  IORBIT,  IMATSW,  and 

ILOWSW must  be  specified.   The  data is written  out  onto  the  appropriate 

tape  and  entered  into  the  catalog.  That i s ,  orbi ts  1 t o  60 will  be on one 

tape,  61 ' to 120  on  another,  etc.  The  data  readout  during  perigee is 

Bi, 

.:-automatically  eliminated. 

When  processing is done by t ime  period,  IORBIT  must  be  set  to  ze ro  

and all other   parameters 'must   be  specif ied.   The  data  is  writ ten out on a 

unique  tape  and  entered  into  the  catalog. No other d a t a  will  be  written  on 

the tape.   Therefore ,  it is advisable to  remove  the  tape  f rom the catalog 

as soon as it is no longer  needed. 

3-3  
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JOB C O N T R O L   C A R D S   t \ l E E [ l E D   T O  RUN T I I E h P H A   S U M M A R 1   Z E R  

'\ 

**  - P A R A M E T E R   C A R D  **  
, 

,./" / *  
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,USER'S GUIDE FOR THE IMP-6 .COSMIC RAY 
HIGH GAIN PLOT PROGRAM 

The High  Gain Plot  Program produces up to 20 matrices  from IMP-6 Summary 

Dpmspecjfi-ed  .either exDlic&ly.by.volume-serial number of implicitlv bv 4-day 

interval number  (in which case the tapes a re  found through the catalog).  The 

program has the  capability  to  merge data from ~ ' p  to 100 intervals (not neces- 

sarily consecutive),  to optionally provice  histograms. 

RWeSsing is controlled  by Event Identification cards and by Time  Indicator 

cards. Each Event Identification card (maximum of 20) specified the d e b -  

tors, event type, compression  factor,  histogram  parameters, and &bad-,  

(mSF Only) for one matrix.  Each  Time Indicator card specifies either S- 

-- - 

The formats of the Event Identifioation and Time. Ihdicatcuz cards follow: 
. .  .. - 

. 2) Lf 'ITECH = 1, a separate pair @;random nunhemare used to- 

gain shift each  event m the matrix. This technique reqgires the most com-' 

i puter time, especially with large numbers of events,. 

c 



I 

If ITECH = 2, dispersion techniques are employed. This method is also used 

with  the ANALIMP Programs, except that here  event count is always  conserved. 

This technique is generally  recommended  for all cases. 

ITECH values for all even  cards should be the same. M y  one  technique is 
. .  

. .. 

4 

. . .  

. 
. .  . 

j .  

- .  x 

i .  

, , .  . .. 

. 
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TABLE 4-1 , 

EVENT IDENTIFICATION CARD 

Name  Column Format  Description 

ITYPE 1-4 A4 Plot type (AVSB, DVSE, DVSi? 

IEV 6-9 I4 Event type (omitted  for. A vs B -.-. 

plots) 
1 - D:E.F*G 

- 2- < D G E e F r  
-. 3 :-€p+-mm- - 

K - ~ D ~ E ~ ~ T E ~  F. G 

ICMP 11 I1 

IEB 

HEB (1) 13-15  I3 

HEB  (2)  17-19 I3 

IHIST (1) 

HIST (1) 21-23 I3 

IaST  (2)  25-27 . I3 

IHIST (2) 

HIST (3) 29-31 I3 

MST (4) 33-35 I3 

ITECM 39 1 I1 

Compression  factor 

1 - first 128 channels on 
each axis of matrix 
with no compression 

2 - first 256 channels on 
each axis compresse 
to a 128x128 matrix 

4 - first 512 channels on 
each axis compressec 
to a 128x128 matrix 

bands of E for DVSF plots 

lower bound of E 

uppper bound of E 

range of histogram along the 
abscissa. of the matrix (do not 
provide  any  values if this  optia 
is not desired) 

lower bound along abscissa 

upper bound along abscissa 

range of histogram along the 
ordinate of the matrix (do not F 
vide  any vahes  if this option is 
not desired) 

lower bound along ordinate 

upper bound along ordinate 



TAEL !i 4-2 

TIME INDICATOR CARD 

Name  Column Format  Description 

HSW 

IORBS 
IORBE 

GFACT (1) 

GFACT (2) 

GFACT (3) 

GFACT (4) 

GFACT (5) 

1 "APE 

1 

3 -5 
7-9 

l$- 14 

15-19 

28-24 

25-29 

36-34 

3 6-41 

43-44 

qLJ 

I1 

I3 
x3 

F5.3 

F5.3 

F5.3 

F5.3 

F5.3 

A6 

I2 

IrL- 

-. matrix_ . . . - .. . pgint indicator: -8, priat 
each  accumulated  matrix 
1, do not print  accumulated 
matrices-more data accumulaton 
will follow 

start  orbit number 
end orbit number 

gain  shift  factor  for A element 
of LED 

gain shift  factor f o r  B element 
of LED 

gain  shift  factor  for D element 
of  MED 

.gain  shift  factor  for E element 
of  MED 

gain shift factor for F element 
of MED 

input  tape  volume serial number 
(optional, if omitted tape will be 
chosen from tape  catalog) 

starting file number (only requim 
if DTAPE f bl&) 

Gezd r'4Qc99 g U & f c d t  

( 3 -  ,+ut-+ ~ k ~ e  J 
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The Low Gain Plot Program analyzes ow gain data  transmitted f rom the CJP-6 

spacecraft. The program h a s  the  capabil ies 6f providiilg matrix  plots by orbit, 

by spcciiic time periods or by intervals of time with dcsignatcd icngths for d i f fe ren t  

event types.  Histograms c m  be produced if needed.  Corresponding sLatistics 31% 

printed for each  matrix and/or histogram printed. 

In addition,  the program has the option to merge data for as K X J ~  orbits (or 

time intervals) desired.  These  orbits o r  time  intervals need not be consecutive. 

The statistics  printed will reflect  the  accumulated  values. 

Gain shifting of data on any time  period is possible. 

B. Program  Constraints 

The  limitations  to this program are as follows: 

1) 1 A vs B and up to 3 D vs E' (different  event  type) or  up to 20 D vs  F 

2) Histogram  plots a r e  allowed only for the following combinations: 

a) D vs E; DE Gain = b w  (10); F Gain = All Gains 

b) D vs F; DE Gain = Zow (10); F Gain = l a w  (10) 

c) D vs F; DE Gain = Low (10); F Gain = High 

,I 

C. Description of Input 

Two control  cards  are  required to execute the  program. The Event ideptification 

caTd (see table 5-1) and the  Time  Indicator  card (see table 5-2). The Event Identifi- 

cztion' card specifies  the  type of matrix to be processed and the correspondbg histogram 

limits (optional). The  time  picator  card  contains-the time period@) to he processed 

and any desired gain shifting of the data. 

tm 



ZVETU'T DENT1FICATK)N CARD 

/ 

,/ 

m u  6 

IC MP 8 

IDEGAN 

IFGAIN 12 

14 - 16 

18 -2 $ 

22-24 

26-28 

3$-32 

34-36 

38 

9 0  

I1 

I1 

I1 

I3 

I3 

I3 

E3 

I3 

I3 

I1 

It 

Event Type: blank for  .'IVSB 
1 for DEFG 
2 for  CEFG 
3 for (D+Ej2*EFE 

- 

(Note: 3 is for DVSE only) 

Cornpression  Factor: 
17,first 128 charpels on each 

i 
/ ..I i 

'2'. axis of matrix with no 3 

compression 

axis compressed to a 128x128 
2- first 256 chqmel s  on each 

- . ._matrix < - -. 4- j i r s t  512 channels on each 
axis is compressed to a 
128x128 matrix 

DE G a i n  
: $ = High; 1 = LOw(10); 2 = h w ( 5 0 )  

F Gain 
0 = High; 1 = I n w f l O ) ;  2 = Low(50); ~ 

3 = All G a i n s  
(Note: 2 is not used for DVSF) 

Lower bound of E for DVSF (1-512) 

Upper bound of E for DVSF (1-512) 

Abscissa lower bound for  histogram 
(if 0 no histogram  printed) 

Abscissa upper bound for histogr 

Ordinate lpwer d bound for histogr 

Qrdinate upper bound for histogram 

$ matrices + histograms will be 

1 = only histograms printed 
printed 



Table 5- 

MORE 

IORB I 

IORBZ 

N R 1  

D A Y  1 

PHRf 

IMm1 
rYR2 

DAY2 

MR2 

mm2 
ILEN 

IN0 

G FACT (1) 

GFACT(2) 

G FACT (3) 

GFACT (4) 

3-5 

1-9 

11-14 

16 - 18 
2$-21 ' 

23-24 

26-29 

3 1-33 

35-36 

38-39 

41-43 

45-46 

48 -52 

53-57 

58-62 

63-67 

I3 

I2 

F5.3 

F5.3 

F5.3 

F5.3 

tion wiil follow) 

If special tape was SFCCiile $ '  d i n  
DTAPE, IORBl is the file to be 
plotted. Cthemise, it i s  the 
start  orbit to be plotted. E % e m  
processing will be done by t h e  
period.. 

End orbit for ?lot. 

Start YR €or time period processing 

Start day 

Start hour 

Start minl;te 

End'YR. If ZERO, ILEX + n$o arc 
used to compute iotervds. 

End day 

End hour 

End minute 

Length (in hours) of time periods 
to be plotted (ignored if eod time 
was specified) 

Number of time periocls to be 
plotted (ignored. if end time was 

Gain shift factor for A element 
of LED 

Gain shift  factor for B element 

1 

* specified) 

of LED 

Gain shift factor for D dement -. 

of ,mn 
G3h shift fador for  E €?lPrr?at 

of NED 



6 8 -72 F5.3 

74-7 9 A6 

h. 
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A. Functional Description 

The Low Gain Plot  Program  analyze w gain data transmitted from the IMP4 

spacecraft.  The  program has the  capab s of providing  matrix  plots by orbit, 

I 
by specific  time  periods  or by intervals of time with designated lengths for  different 

event types.  Histograms  can be produced if needed.  Corresponding statistics are 

printed  for  each  matrix  and/or  histogram  printed. 

In addition,  the  program has the option to  merge  data  for as many orbits (or 

time intervals)  desired.  These  orbits or time  intervals need not be  consecutive. 

The statistics printed will reflect  the  accumulated  values. 

Gain shifting of data on any time  period is possible. 

B. Program  Constraints 

The  limitations  to  this  program are as follows: 

1) 1 A vs B and up to 3 D vs  E  (different  event  type) or up to 20 D vs F 

2) Histogram  plots are allowed  only for  the following  combinations: 

a) D vs E; DE Gain = Low (10); F'Gain = All Gains 

b) D VB F; d E Gain = l o w  (10); F Gain = Low (10) 

c) D vs F; DE Gain = fiow (10); F Gain = High 

C. Description of Input 

Two control cards are required  to  execute  the  program.  The Event  identification 

card (see table 5-1) and the  Time Indicator card (see table 5-2). The Event  Identifi- . 

cation  card  specifies  the type of matrix to  be processed and the  corresponding  histogram 

limits (optional). The  time  idfcator card contaim  the  time  period(s) to be processed 

and any desired gain shifting of the  data. . .  

. - . ._* ., t 
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T i m  irllicator i o 2 a t  card cfiaqges for LGPLT7 program page 2 

18-20 13 
.. 

I EE2 37-38 I2 ~ 

x u 2  40-4.1 I2 

. .  

Second cart: 
E U E  CCLUBPS T O M A T  

GE.LCT (5} ls25 5E5.0 

These cbanges are ef f e c t i v . e  as :of A-l?3IL 12,.1984. 

- . I- 
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Table 5-1 

EVENT  IDENTIFICATION CARD 

Name  Column  Type  Description 

, ITYPE 1-4 A4 Plot Type: AVSB,  DVSE, 
DVSF 

IEU 6 I1 I Event Type: blank for AVSB 
1 for  DEFS 

ICMP 8 

IDEGAN 1B 

IFGAIN 12 

2 for DEFG _ _  
3 for (D+Ej2.EFG 

(Note: 3 is for DVSE only) 

I1 Compression  Factor: 
1- first 128 channels on each 

axis of matrix with no 
compression 

2- first 256 channels on each 
axis compressed  to a 128x128 
matrix 

4- first 512 channels on each 
axis is compressed  to a 
128x128 matrix 

I1 

I1 

HEB(1) 14 - 16 B 

HEB(1) 18 -2 B B 

HJST(1)  22-24 B 

H S T  (2) 26-28 B 

* HIsT(3) 3$-32 B 

HIST (4) 34-36 I3 

HHSW 38 I1 

DE Gain 
, $ = High; 1 = Inw(l0); 2 = hw(50)  

F Gain 
a =  High; 1 = hw( l0 ) ;  2 = hw(50);  
3 = A l l G a i n s  
(Note: 2 is not used  for DVSF) 

bwer  bound of E for DVSF (1-512) 

Upper bdund of E for DVSF (1-512) 

Abscissa  lower bound for  histogram 
(if $ no histogram  printed) 

Abscissa upper bound for  histogram 

Ordinate lpwer V bound for  histogram 

Ordinate  upper bound for  histogram 

# = matrices + histograms will be 
printed - 

.- 1 = only histograms  printed 



Table 5-D 

TIME  IDENTIFICATION CARD 

Name  Column  Type  Description 

MORE 

IORB 1 

IORB2 

IYRl 

IDAYl 

IHRl 

IMlN1 

IYR2 

DAY2 

m 2  

-2 
ILS%N 

IN0 

G FACT (1) 

G FACT (2) 

G FACT (3) 

G FACT (4) 

1 

3-5 

7-9 

11-14 

16  -18 

28-21 
\ 

23-24 

26-29 

3 1-33 

35-36 

38-39 

41-43 

45-46 

48-52 

53-57 

58-62 

63-67 

I1 8 =  print  each  accumulated  matrix 
1 = do  not print  accumulated 

matrix  (more  data  accumula- 
tion will follow) 

I3 If special  tape was specified i n  
DTAPE,  IORBl is the file to be 
plotted.  Otherwise,  it is the 
start orbit  to  be plotted. , If eem 
processing will be *ne by time 
period. 

B End  orbit  for plot. 

I4 Start YR for  time period processing 
I ,  ,13 ----Etart day 

I2 

I2 

I4 

I3 

I2 

I3 

I2 

t 

F5.3 

F5.3 

F5.3 

Stad.  hour 

Start minute 

End YR. If ZERO, ILEN + IN0 art 

used  to  compute  intervals. 

End  day 

End hour 

End  minute 

Length ( in  hours) of time  periods 
to  be plotted  (ignored if end time 
was specified) 

Number of time  periods to be 
plotted  (ignored if end time was 
specified) 

Gain shift  factor  for A element 
of LED 

Gain shift factor  for  B  element 
of LED 

Gain shift  factor  for D element 
of MED 

I- 

F5.3 Gain shift  factor  for E element 
of MED 



Name Column Type  Description 

GFACT(5) 68-72 F5.3 Gain shift  factor  for F element 
of MED 

DTAPE 74-79 A6 

.. 

Input tape  volume serial number 
(optional, if omitted tape wi l l  be 
chosen from tape catalog) 

,- 



Section 5 - 

USER'S  GUIDE  FOR  THE COSMIC RAY - 
5 *-- LOW GAIN PLOT  PROGRAM 

6 3  

The Low Gain   P lo t   Program  c rea tes   p r in te r   p lo ts  of the low  gain 

data  collected  by the Cosmic R a y  experiment  on  board  the  IMP-I  satell i te.  

Low  Gain  Data  tapes,  a Tape  Catalog,  and  parameter cards a r e  input to  

the   p rogram.  A maximum of seven  plpts  per  t ime  period  can  be  produced, 

one A vs B and 6 D vs E .  
. .. - _  

There   a re - two  types  of parameter cards  needed as input to the   program. 

One  Low  Gain'Plot  card  followed by as many  Time  cards  as desired.  The 
formats '   fo r   the   parameter   cards  are as follows: 

c 

\ 



Low Gain I 

Yame 

[AB .. 
-c 

[DE( 1) 

IDE  (2) 

IDE (3)  

IDE (4) 

IDE ( 5) 

IDE (6) 

o t  C a r d  

Column 

1 

3 

5 

7 

9 

11 

13 

- 
F o r m a t  

11 

6 D  

11 

I1 

I1 

11 

11 

I1 

Description 

Compression  factor   for  A vs B ploi 
0 - do  not  plot 
1 - 1st 128x128  channels  with 

no compress ion  
2 - 1 s t  256x256  channels 

compressed  to  128x128 
4 - 1st 512x512  channels 

compressed  to  128x128 

Compression  factor   for  
D*E.Fe  G LOW ( 10) GAIN 

Compression  factor   for  
D ~ E ~ F Z  Low(1o)  GAIN 

Compression f_a$or for  
(D&E) 2*E*F*G LOW(10) GAIN 

Compression  factor   for  
DrEcF# G L0 .W ( 50) GAIN 

Compression  fackor for  
D*E*F*G LOW( 50) GAIN 

Compression &cAor f o r  
(D&E)  DEuF*G LOW( 50) GAIN. 

\ 

.- 



T i m e   C a r d  
I 

DTAPE 
5 

IOR B 1 

IOR B2 

IYR 1 

IDAY 1 

IHR 1 

IMIN 1 

IYR2 

, IDAY2 

IHR 2 

IMIN2 

ILEN 

I N 0  

_ j 
game I 

I 

Column 

1-8 

I 

9-11 

13-15 

17-20 

22-24 

26-27 

29-30 

32-35 

37-39 

. 41-42 

44-45 

47-49 

51-52 

I3  

I3 

I4 

I3  

I2 

I2 

I4  

I3  

I2 

I2 

I3  

I2 

F o r m a t  

A8 

di? 

Description 

Blank - tape is to  be  selected 

'DISK $15 16 16 - input is  disk 

from  Tape  Catalog 

da ta   se t  

6 EBCDIC  characters - volume 
s e r i a l  of special   tape to be  used 

If special   tape  was  specif ied  in  
'DTAPE,  IORBl is the  f i le   to   be 
plotted. 

Otherwise,  it is the-start orGz  to  
be  plotted, If zero,   processing 
will  be  done  by  time  period. 

End  orbi t   for   plot  

Start year   for  time period  processing 

Start day 

Start hour 

Start minute 

End  year  - i f  ze ro ,  ILEN and I N 0  
are used  to  c0mput.e  intervals. 

End  day 

End  hour 

End  minute 
- 

Length  ( in  hours) of t ime  per iods  
to  be  plotted  ( ignored if end 

. time was  specified) 

Number of t ime  per iods  to   be 
plotted  (ignored i f  end t ime  was  
specified) 



Descritdion of P a r a m e t e r   C a r d s  

1 
i 

i 
i 

Low  Gain  Plot  Card: 
- - C-ompression  factors  specified  on  this  card  are  in  effect   through 

5 --- 
the   ent i re  job.- Values  other  than 0,  1, 2, o r  4 are  invalid  and  will   result  

i n  no plot  being  done  for that event:? 

Time  Card :  

One   Time  card   mus t   be   p resent   for   eacht ime  per iod   or   g roup  

.: -.. . of ident ical   t ime  intervals  to be  plotted, 

Input  can  be  from  disk,   special   tape,   or  tapes  in  the  Catalog. If 

input is f rom  d isk   o r   spec ia l   t ape ,   the   job   wi l l   t e rmina te  after plotting 

one file. If processing is done  using  the  Tape  Catalog,  plots  will  be 

produced  unt i l   there   are  no m o r e   t i m e   c a r d s  to  be  read. 

Processing  can  be  done by orbit ,  by t ime  period,  or  by  groups 

of time intervals .  If tapes   f rom  the  Catalog  are   used  the start orbi t   must  

be  contained  .on  the  tape,  otherwise,  the  Time  card  will  be  skipped.  The 

start t ime  must be  greater   than  or   equal  to  the  start t ime  on   the   t ape ,   o r  

the Time  card  will   be  skipped. 

P 



J O B  C O N T R O L  C A R D S  N E E D E D  TO RU>.I T H E  
L O N   G A  114 P L O T  P R O G R A M  

/ /  JOE ( J O B C A R D )  - 
/ /  E X E C  L l N K G O , R E G 1 O ~ ! . G O = 3 0 0 ~  
/ / L I T l K . S Y S L I B  DD D S ~ ~ = K 3 . S B J P W . O I M P I L I B , D I S P = S H R  
/ / L I  IJK. S Y S L - l  f l  D D  * 

I N C L U D E  S Y s L l   B - t - L G P L O T )  
EidTRY t*lA I t.J 

//GO.FT25F001 Dl7 D S ~ l = ~ 3 , S B J P H . . ~ E X 1 I C , ~ T 8 U f l l T = 2 3 1 4 ,  
/ /  D C e = ( ~ E C F M = F , L f ~ E C L = j 0 5 0 , B L e S I  ZE=306O),VOL=SER=K3USRZ, 
/ /  D I S P = ( O L D , K E E P )  
/ / G O . F T 3 0 F G 0 1  DD U r i I T = ( 2 4 0 0 - 9 , , D E F E n ) , D I S P = ( O L D , K E E P ) ,  
/ /  n C B = ( R E C F ~ , ? = F B , D E N = 3 , B L K S t Z E = 5 0 2 ~ ,  L R E C L z I . 6 7 6 ,   E R @ P T = A C C ) ,  
/ /  DSN=lf>!PI , V O L = S E R = D U I : l F I Y  
/ / G O . S Y S U D U f l P  D D  S Y S O U T = A  
/ / G O , D A T A 5  DD * 

**  P A R A M E T E R   C A R D S  * *  

/ *  

, 
, 



-._ 
The  JCL  setup  on  the  previous  page is used  to  run  the  Low  Gain  Plot 

program  whenever   t ape   input  is used. If the  input is on  disk, the follow- 

ing DD c a r d  must be  substi tuted  for FT31: 

/ /GO. FT31:081 DD UNIT = 2314, DISP = (OLD,  DELETE), 

where  &LOWGAIN is the  data  set   name  used  when  the  data  set   was  created.  

This  JcL will   delete the da ta   se t  at the  end of the  job.  DISP = (OLD,  KEEP) 

may be substituted if the  data   set  is to  be  kept. If the  data   set   was not 

p a s s e d   f r o m  a previous  job  s tep  or  is not cataloged, a volume- serial 

pa rame te r  is also  needed, ’ 

- - -  - -  
I /  DSN = &LOWGAIN,  ?CB = (RECFM’F, BLKSIZE = 1676) 

\ 
c 

5 - 6  
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Section 6 - 

USER'S GUIDE FOR UTILITY  PROGRAMS - 
~ 

-L --- - 
1. BLANKCAT 

This program  changes  the  sratus  of specified  tapes  in  the  Catalog 

t o  blank.  Input consists of a Tape  Catalog  and  parameter  cards.  Output 

is an  updated Tape Catalog. 

This   p rogram  wi l l  not enter  new  tapes  in  the  Catalog;  the  tapes 

- re ferenced   on   the   parameter   cards   mus t   a l ready   be   p resent   in  the Catalog. 

A maximum of 100  tapes  can  be  blanked  in  one  run.  The  format  for  the 

p a r a m e t e r   c a r d s  is as follows: 

Name 

TAPENO 

ITYPE 

1DAT.E 

IRESEQ 

Column 

1-6 

._. 

8-1 1 

13-17 

19-28 
/i' 

F o r m a t  

A6 

A4 

I5  

I10  - 

DescriDtion 

Tape  number as it appears  i n  
Cstalog.(i .   e.  , no leading  or   t ra i l -  
ing  blanks) 7 do/  

TYPE (IENCY', 'PHAS.', 'CNTS', 
'MATR', 'LOWG', "ERG', etc) 

Date   created - Y Y J J J  

Reel  sequence  number . 
Y 

If the pa rame te r s  on the   card  do not match  those  on  the  Tape 

Catalog, the tape  wil l  not be  blanked. 



. .  

. .  
\ ,- 
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2. READCAT 
This   program  reads  the  Tape  Catalog  and  pr ints  a listing of 

its contents  on  the  on-line  printer.  No pa rame te r   ca rds   a r e   necessa ry  

to  run  €hLs pr,ogram.  The J C L  deck  needed is  l is ted on the  following 

page. 
5 - 

6 - 3  
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3. DUMPCAT - 
This   p rog ram  c rea t e s  a backup  tape  copy of the  Catalog  to  be 

used in  the  event  that   the  disk  copy of the  Catalog is destroyed. No 

param&ker-c-ards  are  needed  to  run this program.  The  JCL  deck  needed 

is l is ted  on the following  page. 

- 
- 

9, 

,’ 

, 



\ 

\ 

_ _  _ _  _.. '' .- / /  , JOB ( J O B C A R D )  ..--- - - -  - 
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4. RESTORE 
This   program  restores   the  Tape  Catalog  f rom  the  backup  on . 

tape.  It is used  in   the  event   that   the   or iginal   Catalog is  destroyed.  Input 

consist; of tlie-backup  tape  created  by  DUMPCAT  and a pa rame te r   ca rd  

specifying the date  the  backup  was  taken.  The  format of the   parameter  

c a r d  is as follows: 

- 

Column F o r m a t  , Description 
- 1  

IDATE I 

I 
1-5 Date  backup  copy of Catalog I5 

was  created - Y Y J J J  

This  date  can  be  found  on  the  output  listing  produced at the time 

DUMPCAT  was  run. 

\ 

6-  7 
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JOG COHTROL  CARDS  NEEDED TO R U N  T t I E  R E S T O R E  PROGRAM 

r 

,' 
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5.  LISTALL 
This   program  produces a listing of the  contents of either  the 

Cosmic  Ray  or  Solar  Electron  decom  tape.   Input  consists of parameter  

cards a%ct,ona-Gr more  decom  tapes.   In  any  given  run,  this  program 

will  list either C>smic  Ray d a t a  or  Solar  Electron  data  but not  both. 
oy 

For   Cosmic   Ray   da t a ,   t he re   a r e  two list types  available,  file 

headers   only  or   ent i re   data   rec 'ords .   For   Solar   Electron,  i n  addition 

t o  file headers  and  entire  data  records,   three  different  rates lists are 

also  available.  -_ . .  

The  format   for   the   parameter   cards  is as follows: 



r 

1 

I 
i. 

C a r d  1 0 

Pame  
C o lumn 

1-5 

6-10 

F o r m a t  

I5 

a, 

I5 

Descript ion 
~ ~~ ~ 

Length  ( in  bytes) of input  tape 
r eco rd  

2124 for Solar   E lec t ron  
4212 for Cosmic  Ray 

List type 
1 - Ent i r e   r eco rd  
2 - Rates  group 1 (RE-R1 

3 - Rates   groups 2 (RE-1 to  ' 

to  RE-R8  and  digital   scan) 

RE-6,  RE-8,  RE-10,  RE-12, 
RE-14,  and  RE-15) 

4 - Rates   group 3 (RE-17 to RE- 
22,  RE-24,  RE-26,  RE-28, 
RE-30,  and  RE-31) 

(Types 2, 3 ,  and 4 pertain  only to  
' Solar  Electron) 

6-10 



i 

. .  

! 

f 

-._. 
-1. 

Card  2 - 0 
t 
Xame 

DTAPE 

MREEL 

- 
-L 

[FILE 1 

IREC 1 

IFILE 2 

IREC2 

e r   T a p e  

C o lumn 

1-6 

- 7-10 

11-15 

16-20 

21 -25 

26-30 

- F o r m a t  

A6 

I4  
8 

I5  

I5  

I5  

I5  

Description 

Input  tape  number 

Reel   type 
0 - first r e e l  of orbi t  
1 - not first reel of orbi t  

S ta r t   f i l e  - 1 - list fi le  headers  only 
( ITYPE  in   Card  1 is ignored 
if  IFILE1 = -1) 

0 - list ent i re   tape 
7 0  - s ta r t   f i l e   number  

S tar t   record  

End  fi le ( i f  zero,   remainder  of 
tape  is listed)‘ 

End  record  

\ c . .  

6-1 1 . 



J O B   C O N T R O L   C A R D S  !JEEDED. TO R U t 4  TftE L I  S T A L L  P R O G R A M  

I I . COSrt I C RAY - E X P E R I  h1EtlT 921 

** PARAMETER CARDS ** 
/ *  

\ c 
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AX4LIMP-6 and XX4LDIP-T create  printer plots and histograms  displaying 

data  collected by the Cosmic Ray Experim.ent on-board the IMP-I and IMP-H 

satellites.  Summary  tapes,  Xerged  Summary tapes, Low Gain tapes, PHA 

tapes, a Tape  catalog, and parameter  cards  are input to  the  program.  Plots, 

data  summaries, and up to 10 histograms  per plot are the output. 

The formats  for  the  parameter  cards  are  as follows: 

Card 1 

Name_ 

ISPEC 

KGAIN 

IE VENT 

IC MP 

STD (1) 

STD (2) 

STD (3) 

-. 

Columns 

1 

- 3  

5 

L5 
4 
7 

11-20 

21-30 

3 1-40 

\ A  QC 
a 

Format 

I1 

I1 

I1 

VkJ 
F1Q. - -. 

F10.0 

F10.0 

Description 

Histogram option 
= 0, compute histograms 
= 1, no histograms 

Gain lzldicator 
= 0, High Gain 
= 1, Low Gain 

Event to be analyzed 
= 1, A.B.? and A . 3 . c  4 , v  
= 2 , D. E. F, e (valid only when KGAIN=O) I-@) 
= 3, @+E)2. E,  F.G LOW (10) 

- -  
(valid only when KGAIN=l) 

(valid only when  KGAIY=l) 

Compression factor (1, 2, o r  4) 

A standard endpoint for gain factor com- 
putation. If omitted,  program  defadt 
values are  used  (default=l. 0) 

= 4,' (D+E~. E.F:G LOW (50) 

3 
: B standard endpoint for gain  factor com- 
putation. If omitted,  program default 
values are  used  (defautt=l. 0) 

D standard endpoint for  gain  factor com- 
putation. Il omitted,  program  default 
values a re   wed  (default=l. 0 )  



Xame  Columns Format Description 

STD (4) 41-50 F1O.O \>/'standard endpoint for  gain factor corn- 
putation. If omitted,  program  default 
values are used (default=l. 0) 

If ISPEC = 1, cards 2 through 14 a re  omitted.  Time  cards  (card 15) follow 

immediately  after  card 1. 

Card 2 

Name  Columns  Format  Description 

COM 1-16 A User  comment - written on page 1 of 
output listing 

N Z  19-20 I2 Particle  atomic  number 

XA 21-30 FlO. 0 Particle  atomic a s s  (in proton units) 

IDIST 32 I1  Distance selector 
= 0, Perpendicular  distance 
= 1, Vertical  distance 

P R I N T  34 I1 Debug Printout option 
= 0, no printout 
= 1, Diagnostic printout  requested 

NCHOF 3 6-40 

MXNCL 4 1-45 

Card 3 

I5 

I5 

Name - Columns Format 

NLX  1-5 I5 

N u x  6- 10 I5 

KLY 16-20 I3 

Number of channels  offset 
(Center of histograms  offset  from  curve) 

Maximum number of iterations allowed 
to compute perpendicular distance of any 
given point to event  line 

Description 

X channel for  lower  vertical scanning 
line 

X channel for upper  vertical  scanning 
line 

Y channel for  left horizontal scanning 
line 

- 2- 



Name 

NUY 

- 

NIX1 

N I Y l  

N E ? .  

NI 12 

Card 4 

Name - 
NB 

CHW 

Columns Format Description 

2 1-25 IS Y channel for  right  horizontal  scanning 
line 

31-35 I5 X coordinate of point (XI, 0) 

3 6-40 IS Y coordinate of point (0, Y l f  
Points (XI, 0) and (0, Y1) are.connected 
to form lower  scanning line 

46-50 IS X coordinate of point (X2, 0) 
51-55 IS Y coordinate of point (0, n} 

Points (X2, 0) and (0, Y2) are connected 
to form upper  scanning line 

Columns  Format DescriDtion 

1-2 I2 Number of histograms (also number of 
histogram  energy limit cards  to follow) 
maximum = 10 

3-10 F8.0  Histogram bin width - in channels 

Cards 5 through N (where N = 4 + N B  of card 4, maximum N = 14) 

Note:  One card  for  each  histogram  (maximum of 10) 

- Name Columns Form  at Gescription 

ELOW 1-10 F10.0 Lower  energy limit. for  histogram 

EUP 11-20 F10.0 Upper energy limit for histogram 

Card 15 through end (Time  Card) 

- Name  Columns Format . Description 

IOPT 1 . 11 qperudtion 
= 0, Read data  specified on card 
= 1, Plot data in core (no other dah 

should appear on card} 

- 3- 
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Name 

IORBl 

. -  

IORB2 

IMSW 

IYRl 

DAY1 

IHRl 

IMm1 
IYR2 

DAY2 

IHR2 

, IMIN2 

TAPENO 

IFWE1 

IFILE2 

Columns 

3-5 

7-9 

11 

13-16 

18-20 

22-23 

25-26 

- 28-31 

33-35 

37-38 

40-41 

43-48 

50-53 

55-58 

Format 

I3 

I3 

I1 

I4 

I3 

I2 

I2 

I4 

I3 

I2 

I2 

A6 

I4 

I4 

Description 

Start  interval  number (if zero,  time 
period will be used) 

End interval  number (if zero, only start 
will be read). Also used a s  increment 
(in hrs. ) when start and stop  times  are 
given.(if  zero, no increment  used) 

High gain tape  format (ignored if  low gain) 
= 0, Summary  tape 
= 1, Merged  summary  tape 

Start  year  for  time period  (ignored if 
IORBl is greater than zero) 

Start day of year 

Start hour 

S t a r t  minute 

Stop year 

Stop day of year 

Stop  hour 

,c > 
/ 

stop minute - .. 

Tape  number (used only if  IORBl = 0 
and IYRl = 0). The  special  tapes  must 
have  either a summary tape o r  a low 
gain tape data format 

S t a r t  file - ' 

Stop file (if zero, only start file is read) 
- . .  . , 
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Name  Collunns Format Description 

END1 60-69 F10.0 Endpoint for  gain  factor computation 

(ignored if In;lStJT=l) 

ENDS 70-79 

for LED, A endpoint 
for MED, D endpoint 

F10.0 Endpoint for  gain  factor computation 
for LED, B endpoint 
for MED, E endpoint 

GTABLE 80 I1 Gain factor  table  switch 

Description of Parameter Cards 

1 

All data specified on cards 1 through  14 is held  constant for  the  entire run. 

Invalid  combinations for  gain  and  event on card 1 will  cause  the job to be ter- 

minated. 

Cards 2 through  14  pertain  to  histograms. If no histograms are required 

(ISPEC=l), they  must  be  omitted. 

Figure 1 contains a diagram of the  scanning box derived  from  the data on 

card 3. All values  specified on card 3 should  be greater than o r  equal  to  zero. 

'GTABLE = 0: A, B events  must  use only this option. Gains are  calculated frorp 
card input 
(a) If STD values are zero,  the  program  defaults to the  internal A-B o r  D-E 

endpoints  and uses  them along  with the END values to  calculate gairi 
factors. 

(b) If END 1 and END 2 are  zero,  the  program will bypass  gain  correction 
(effectively  gains = 1) 

(c) If the STD and END values do not give  reasonable gain factors  (STDO/ 
ENDO) 5 3) the  gain  factors are set to 1.0. 

GTABLE = 1: D-E events only. Neither STD nor END values  need  be coded 
on the  time  card.  The  gain  tables are accessed  for  each  interval  in the time 
span/or  bit (s) requested. 

GTAELE = 2: (Applicable only to IMP-7). D-E events only. Neither STD 
nor END values need be coded on the  time  card. The gain tables are accessed 

' for  gain  factors, and the data will be normalized  to IMP-6 data. 

-5- 
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On _card 4, an N B  of less than one or  greater than ten will cause  job  termination. 

CHW must be greater than zero and, unless  specifically  requested  otherwise, 

should be the  same value a s  the  compression  factor (ICMP on card 1). 

Card 15 (Time card) may  be repeated as many times as are necessary  to ana- 

lyze all requested data. If partial  orbits are requested,  the  time  cards should 

be in ascending  chronological  order. When IOPT=l, all other  data on that  card 

is ignored. For all further  discussion of this card, it is assumed  that IOPT=O. 

When IMSW=l, ENDl and END2 are ignored  and  the  gain  factors are set to 1.0 

for  the data on that card. When the data being analyzed is low gain, IMSW is 

ignored. 

By specifying IORB14, IORB2 > 0 a time  span  can  be broken up into  time  incre- 

ments of  IORBZ (hours). For  each  increment,  data is accumulated  and a plot 

(with histogram, if requested) i s  printed.  Increment  proces-sing  stops when 

the start time of an  increment is larger than  the stop  time on the input data 

card. If  IORBB is zero, the entire  time period is- processed; 

' The parameter GTABLE specifiw'what kind,: if Briy, of 'gaiwcorrection.  factors 

are  to  be used in  data  processing.  The use of GTABLE is as follows: 

. .  . .  - . .  

,, 0 GTABLE = 0--This is the only option available  for  IEV . LE. 2 (A, 

B events).  The  program  expects  to  use  the  card input values  ENDl 

and END2, along with the STD values  to calculate gain  factors. 

The gain factors are used  for  the  entire  time  span/orbit(s) on the 

time card. 

- If STD values are zero,  the  program  defaults  to  the  internal 

I standard A-B or  D-E endpoints  and uses  them along with the 

END values  to  calculate gain factors. 

- ' I f  ENDl and END2 are zero,  the'program will bypass  gain 

correction. 
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- If the STD and END values do not give reasonable gain factors 

(STD(I)/END(I) 5 3) the  gain factors  are  set to 1.0. 

0 GTABLE = 1--Only  D-E events may request this option. Neither 

STD nor END values  need  be coded on the  time  card.  The gain 

tables are accessed  for  each  interval  in  the  time spa.n/orbit(s) 

requested. 

0 GTABLE = 2 (Applicable only to IMP-'l)--Only D-E events may re- 

quest  this option. Neither STD nor END values need be coded on 

the  time  card. The gain  tables are accessed  for  gain  factors, and 

the  data will be normalized  to IMP-6 data. 
Job  Control Language 

A listing of the Job  Control Language (JCL)  required  to  run ANALIMP-6 and 

ANALIMP-7 is presented in Figures 2 and 3, respectively. 
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To: 

From: 

Date: 

cc: 

R. Flcguire 
N. La1 
T. Von Rosenvinge 
E. Eng 

V. Parikh, P. Schuster 

January 29, 1988 

S. Reddy 
A. Lukasiak 
H. Lo 
K. Wortman 
N. Smith. 
J. McGovern 

Subject:  Changes in Analimp7 and Anlimp7f Time & Parameter  Card  Formats 

As previously  done  for  IMP-8,the  IMP-7  time  card  format  has been changed so that it uses  only 
72 columns.The  revised t h e  card  format is shown on next  page. 

Additionally,  a  problem  was  discovered  by  Bob,  and  an  option  which  allows  a  work-around  sol- 
ution  has  been  added to ANALIMP7  and  ANLIMP7F. 

For  sparse  matrices, gain factor  application  leads to fractional  channel  counts  whose values are 
truncated to zero  when  the  plot  is  made. To avoid  this  truncation,an  option was added  which 
multiplies  the real PHA matrix fist formed  (and  plotted  truncated)  by 10.0 and  then  replots  the 
matrix.  The user subsequently can add  up  the  counts by hind (and divide by 10.0) to get the mass 
line  statistics. This option is enabled  by setting a truelfalse flag on the parameter  card,column 52 
to ?".(See the following  page) 

1 



Time Card 

Name . Columns Format 

IOPT I 1 I I1 
I O R B l  I 3 -5 I I3 
IORB2 I 7-9 I I 3  
IMSW I 11 I I1 

I D A Y l  I 18-20 I I3 

IMINl I 25 -26 I I 2  

IDAY2 I 33-35 I I3 

IMIN2 I 40-41 I I 2  
TAPENO I 43-48 I A6 
IFILEl I 50-53 I I 4  
IFILE2 I 55 -58 I I 4  
END1 I 60-64 I F5.0 
END2 I 66-70 I F5.0 
GTABLE I 72 I I1 

I I 

IYRl I 13-16 I I 4  

IHRl I 22-23 I I 2  

IYR2 I 28-31 I I 4  

IHR2 I 37-38 I I 2  

I I 

Parameter Card 

NBME COLUMNS  FORMAT 

1 
3 
5 

6-7 
11-20 
21-30 
31-40 
41-50 

52 

I1 
I1 
I1 
I 2  
F10.0 
F10.0 
F10.0 
F10.0 
L1 

I i 

2 



4 0  

W 
O W  
0 -  

0 

0 
0 
0 
0 
W N  
row w. 
ooro 

o m  

toto- 
II  II x n-4 

W 
r 
3 
H 
to 
N 

-4 
II 

N 

VI 

.. 
00 
0 a m  

-4 
0 m 

m 
v 

\ x \ \  
\ \ \ \  
x x x x  x X A  
X L X 3  xK0x-c x r x t o  
x x *  
X H X P  x r x  x m x c  x x 0  
x o x  
X A X -  
x xu, x o x w  x toxo  

X U X  x o x w  

x - t x  
X H X N  x o x o  

x z x z  
x r x z  
X H X >  
R X X Z  
X Q X P  

X X  
X A X 4  
X C X H  
X Z X E  x xm 

x n x z  

x n x w  

x m x r  
X C X ?  

x x n  x n x y  

mxPK 

x>xm 

X00",0" 

X X X A  
0 . 

u x- 
Z X  
t o X  

> X  x 
W-I 

to0 
11 to 
01 

H O  
1cA 

r a  
H A  w o  
. C  
O Z  z u  
r2 
4 

> n 
U 

a n  

a m  

8 
W 
4 
X 
X 
X 
X 

0000000000000000000000000000000 
0000000000000000000000000000000 
0000000000000000000000000000000 
n ~ n ~ n o o o o o o o o o o o o o o o o o o o o o o o o o o  

oooooooooc 



n 
I- 

4 
W 
.A 

Z 
a 
a 
Y 

X 
X 
X 
X 

t 
0 
0 n 
D? 

I A  
I- 

a 

w *  w x  
on 
LL# 

Ov) 
m 

v) II 
C W  

E 
x 2  
XVY 

x a  

x n  

o o o o o o o o o o o o o o o o o o m o m o m o m o m o m  
~ N M u ~ ~ ~ ~ O d N M v m W ~ ~ O I ~ O o ~ + N N M M u v  
0 0 0 0 0 0 0 0 ~ + d ~ + + ~ ~ ~ ~ d N N N N N N N N N N  
00000000000000000000000000000 
00000000000000000000000000000 
00000000000000000000000000000 
00000000000000000000000000000 
00000000000000000000000000000 

0 

VI 
a 
d 
0 
2 
E 
.. 

4 

n 
VI 

0 
a 
N c 
0 
N 
N 

0 
h 

0 
m 

0 

V 

0 
N 
N 

N V  

x 
n n 
d v)o 
0 e+ 
0 wca 
LLNO m e  
O d O V  
e v )  
Lon 
\ 
\ O  

0 

0 

0 

0 

0 
0 

N 
d 

N 
N 
0 

I- 
I- m 
rl 

0 
0 

co 
0 

co 
d 
0 

UI-Vb 
I- .Oh 
*M .OI 

corlNd 
N 

rl 

rl 

m W t  d 

OII- 

MUlcad 
* *M 

0 

w 
0 
a 

Z 
0 

I- 
e 
0 

D? 
0 
LL 

n 
ea 
m w  

t0 
HUI 
ex  
O H  
ZI- 

I I '  



000 

000 
PINK) 

000 
000 
000 
000 
000 

000 

000 
UQlC 

000 
000 
000 
000 
000 

0000000000 
eQmoriNMrtm\o1c 
004444444d 
0000000000 
0000000000 

0000000000 
0000000000 

0000000000 

000 

4 4 N  
W O \ O  

000 
000 
000 
000 
000 

000 

NNN 
4 N M  

000 
000 
000 
000 
000 

' 0000 

NNNN 
V r r I W h  

0000 
0000 

0000 
0000 
0000 

000 

N N M  
oOO\O 

000 
000 

000 
000 
000 

00 
4N 
MM 
00 
00 

00 
00 

00 

n 

W 
N 

0 
PC 2 0  a a  

u v )  x 
H 

Y 
v) 

0 
0 

0 
0 

W m 
N X 

X 
X 
X 

0 
0 

v) 
I- 

t 
c H 

0 z 
0 
0 
0 
0 

0 
W 

25 m .  W 

m a r l  .m M 

I \  
X 

a) 



X 
X 
X 
X 

00000000000000000000000000000 
00000000000000000000000000000 
00000000000000000000000000000 
00000000000000000000000000000 

N N N  

0 
0 
0 
0 
0 

v) 
I- 

t: 
H 
I- 
O z 
w u 
ts 

I 



>00000000000Q000000000000000 
l000000000000000000000 

X 

X 
X 

X 

2 
VI 
m 
4 o 
(3 
v) r 
n 
0 
M 

0 

a 

. 

. 
Y 

2 
0 
0 

o? 
I-I 

n 
a 

4 

CL 
X 
In 
R 
II 

m 
n H . 
A 
0 

LL 
0 

0 
r( c 
LL 
I I  

4 

o? 
I 
v) 

0. 
I1 

v) 
H n . 
n a w 
LL w 
n . 
.r 

QI 
I 
0 

0 
h 

00 

eo 

0 
0 2 . .  

0 
0 

rlU K) 
QI 
N 
eo 
h m 
rl 
0 
0 

0 
0 

0 
0 
0 
0 

O A  

I I' 



. . . . .  -. 

Run Card: 

Name 

STD( 1) 

STD(2) .- 

STD(  3) 

STD(4) -. 

STD(5) 

Time" Card: 

Name _. 

IORBl . 

10-2 

ENDPT(1) 

ENDPT(2) 

ENDPT(3) - 

ENDPT(4) 

. . . . . .  

-.- . 

. .  

- .  

ENDPT(5) - .-. 

.- __ .... ____ .... . .  . . .  . . . . . .  

--- 13.5 USER'S GUIDE ! 

13.5.1 General Iaformation 

The IMP Intermediate- ...... Flux - -. programs s o r u  PHA events from IMP PHA t a p e s .  

into the 23  LED and  35 MED flux boxes. Selected rates information in addition 

to the  box counts are s&arized over 5-minute intervals and written out as 

IMP Flux tape records. 

13.5.2 Run Control Cards- 

Two cards  are  required  for the  input, a run card and at least one time card. 

The run card contains the standard endpoints for the five  detector  elements, 

A, B, D, E, F. . Each time card contains a range of orbits to be processed 

and the endMint values  to be used for gain factor calculations. 

-- __-. ._____ - -. - __ - .. .......... . -  .......... 

. ___ ......... . .  .... . . . . . . .  - - .. 
. . .  . . .. -. - .- _ _  . . . . . . . . . . . . . .  . . . . . .  

. . . .  . ... 

. . . . . . . . . . . . . . .  .... 

.. /- 

Format 

. .  

. .  

- .  . .  

Description . . .  . .  
. . . .  

F5.0 

F5.0 

F5.0 

F5.0 

F5.0 

... 

standard endpoint for A I 

standard endpoint for B 

standard endpoint for D 

standard endpoint for E -- 

standard endpoint for F 
. . . . . . . . . .  -. 

Format 

I5 

I5 

F5.0 

F5.0 

F5.0 

F5.0 

F5.0 

orbit endpoint for A' . 

orbit endpoint for B 
orbit endpoint for D 
orbit endpoint for E 

. .  

orbit endpoint for F - 



. . . . . . .  ... .- .. 
. .  

. . . . . . .  .. - 

The processing-timeforthe IMP Intermediate Flux Program is roughly . . -- 
. - -. - __ .. .. . .  

2 1/2 G u t e s  CPU- aqd l/&@nute 1/0 for-one  orbit on €he 360/75. - - _- Ten -. _. 
. __  

time  per orbit, flares more). The CPU time  estimate will increase a minute 

or so if the first o&it to-b. processed is. near-the  .end  of the. PHA tape.__ _ _  . ~ 

The program comfortably in less than 200K.- 
.. - 

... -__ .... .. 

.... - -. ........ 

. 

- _  . 

-. .. ........ 

.. _I - .... - ... - ...... 

..... - ..... 

- .  . . .  

. . . . .  _._ . . . . . . . .  - 
. . . . . . . . . . . . . . . . . . . .  

. . .  I .. - ............... - 

. . .  



E- 
. .._____ . ...... - - 
1. If the input stand&&-endpoint andorbit endpoint values are zero 

...... - ___ - ___-. ---.- . . . . . . .  . .  . . . . . .  - 

.. . . .  .- .. - -.(or €eft-blank),--then.the LED gain factors are set to 1.0 and the - 
...... 

MED .. gin-fi&Fs are found from-the IMP4 gain factor table(on. 

disk).--- This is the normal mode  of operation. 
- .  . .. 

2. If non-zero  values for the standard endpoint  and orbit endpoint are 

entered for any. of the  five  detect& elements, then the gabhc to r  

for that element will  be calculated as 

. ... . . . .  . __ I .- . - . . .  . 

. . .  __ ... _ _  .... . . . .  . -  .. - 

Note @at, you.could override the I M P 4  gain tableafor j&t &e of ..: - - 

....... 

... the MED elements if you so desired. . .  ~. . - . - . . .. 

-. .. ...I-- .. - .  . -  /- 

A sample JCL deck is shown in Figure 13-6. The following FORTRAN. m i t s  

are defined: 
_ _  . . 

..... . . . . .  _ -  . ... 

I%.. 
20 

input PHA tape 

old FLUX tape (for copying), if it exists 
.- 

25 -. 

- .- 
IMP-6, 7 o r  8 tape catalog (disk) - 

30 - . . . . . . . . . . . . . .  -- . . .  output FLUX tape . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IMP-6,. 7 or 8 MED gain factor catalog 

.. 

. .  8 

. -  

... 
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Section 14 

User's Guide 

for  the 

IMP-6/7/8 Rates Plot Program 
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14. General Information 

The IMP-6/7/8 Rates  Plot  Program  produces  microfilm  plotter  tapes and rate 

reports of rates  data  from  the IMP-6, IMP-7, and  IMP-8 Cosmic Ray Experi- 

ments.  The input to  the  program can be either counts tapes o r  summary  counts, 

tapes.  The  averaging  interval  for  the  data can be specified  from  every readout 

up to 12-hour averages.  The option is also provided for  generating  the  sums, 

differences, or  ratios of pairs of rates. 

14 .1  Parameter  Cards 

For each  time  period  to be plotted,  the input deck must  consist of five  to  ten 

cards in the following sequence: 

a) 1 title  card 

b) 1 tape unit card 

c) 1 time-parameter  card 

d) 1 to 6 rates  cards 

e) 1 plot card 

More than one plot job can be performed in one submittal by stacking  the  groups 

of cards shown above in the input deck. 

a) Title  Card 

Column 

1-8 0 

b)  Tape Unit Card 

Column 

1-5 

6-10 

11- 15 

Format 

20A4 

Format 

I5 

I5 

I5 

Description 

Alphanumeric title  to be written 
on all print logs and plot frames. 

Description 

Logical unit number for IMP-6 
input tapes (as specified in the 
JCL). 

Same as above, for IMP-7. 

Same as above, for IMP-8. 
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c)  Time-Parmeter Card 

Column 

1 

2 -3 

4 

5 

6 

7 

8 

Format 

I1 

I2 

I 1  
4 

I1  

I1 

I1 

I1 

10-11 

3.2 -14 

12' 

A3 

15-16 I2 

18 -14 I2 

2 1-22 ' 12 

24-25 I2 

30-31 I2 

32-34 A3 

Description 

Number of Rate  Cards following 
this  card (=1-6). 

IXTYPE - plot x-type (Seq 
-,-M!?-.1* ) . .  

. ., --. x-.. ... . _. .. 
. -  

IYTYPE - plot y-type: 
I= counts/sec 
2= counts/sec  cm ster  
3= counts/Sec  cm ster  (Mevj%nucleon) 
4= no y-axis units (used only for 

2 
2 

ratio  plots) 

IPERIG - sub-perigee  data,flag 
(applies  to IMP-6 only) 
O= reject IMP-6 sub-perigee  data 
1= plot all IMP-6 data 

IPOINT - trend check rejection f l a g  
O= apply trend check 
1= do not apply trend check 

Sectored  data fail flag 
O= reject  failed  sectored  data 
1= accept  failed sectored  data 

Sectored  data  zero  suntime f lag , 
O= reject  zero  suntime  seetored  data 
1= accept  zero  suntime  sectored  data 

IPRINT - rates printout  control flag 
O= print out rates , 

_. - .. l= . ---- no liqe printer  raies tabulation , . -..: 
. ,- ,,,... , . _. 

Start day 

Start month (first 3 letters of month 
name) 

Start  year  (last 2 digits of year) 

Start  hour 

Start minute 

Start second 

Stop day 

Stop month 
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Column 

35-36 

38 -39 

41-42 

44-45 

50-52 

53  -55 

56-58 

60-69 

80 

Format 

I2 

I2 

I2 

I2 

I3 

I3 

I3 

F10.0 

I1 

Description 

Stop year 

Stop hour 

Stop minute 

Stop second 

IYMIN - y-axis  minimum, in 
power of 10. 

IYMAX - y-axis  maximum, in 
power of 10. 

IXRANG - x-axis  range, in units 
defined by IXTYPE. Optional. 
(See Table 1. for default values.) 

XPERIG - perigee altitude in kilo- 
meters,  for IMP-6 data only. 
Optional. (default = 70,000 km. ) 
ITAPE - tape type flag, for  testing 
purposes only. Normally zero. 
(If '1, forces  plotter  to  use counts 
tapes for all cases.) 

d) Rates  Cards (1-6 cards, with the  number  specified in column 1 of the 

Time-Parameter  Card) 

Column Format  Description 

1-2 

3 

4 

5 

I2 

I1 

I1 

I1 

Event identification  number of rate 
to be  accumulated. (See Table 2. ) 

Sector  number, if applicable. 
O= sum all sectors  (or not a sectored 
rate) 
1-8= accumulate  designated sector 

Satellite identification for above rate 
6= IMP-6 rate 
7= IMP-7 rate 
8= IMP-8 rate 

Defected particle nucleon number. 
Need only with IYTYPE=3. 
1= proton  (default) 
4= helium 
12= carbon 
16= oxygen 
etc. 
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Column 

6-15 

16-25 

e)  Plot  Card 

Column 

1 

2 

3 

4 

5 

11-15 

2 1-25 

31-35 

41-45 

51-55 

Format 

F10.0 

FIO. 0 

Format 

I1  

I1 

I1 

I1 

A1 

(411, Al )  

(411, Al) 

(411, A l )  

(411, A l )  

Description 

Energy band for rate, in MeV. 
Used only with  IYTYPE=3. 

Override  geometry  factor, in 
cm ster. If blank, the default 
factor  from  Table 2. is used. 
(Used only with NTYPE=2 or 3. ) 

2 

Description 

IFUNCT - first  item to  be  plotted: 
1= plot A1 only 
2= plot A1 + A2 

4= plot A1 / A2 
Rate A1 - the  number of the rate 
card above. 

Rate A2 - the  number of the  rate 
card above. (=O, for IFUNCT=l) 

MAP-Frame  number in which first 
item is to  appear: 
O= no plot of first item 
1-6= plot first item on this  frame 

Plot  symbol for first item. 

Same as  columns 1-5 for second 
item  to  be plotted. 

Same as columns 1-5 for  third 
item  to  be plotted. 

Same as columns 1-5 for  fourth 
item  to  be plotted. 

Same as columns 1-5 for fifth 
item  to  be plotted. 

Same as columns 1-5 for sixth 
item  to  be plotted. 

3= plot A1 - A2 
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14.2 Notes on Parameter  Cards 

This  program can plot data  from up to  three  different  satellites  at  the  same  time. 

If data  from only one or  two satellites is desired, however, it obviously makes no 

sense  to  allocate all three input tape units in the JCL. The  program  makes  use of 

only those unit numbers (on the  tape unit card)  corresponding  to  satellites  for which 

rates  are actually being requested.  Thus, if data  from only one satellite is being 

plotted, only that satellite's  Tape Unit Number will be used (although all three 

numbers may be  specified on the  card); and only one input tape  drive need be allo- 

cated in the  JCL. 

The plot x-axis tvype (IXTYPE) should be chosed from Table 14-1. The plot  type 

determines  the  interval  over which each  data point is averaged.  Table 14-1 also 

shows the  corresponding  allowable  values for  the plot frame X-range (IXRNGE). 

If IXRNGE is left  blank on the input card, then the maximum  value listed will be 

used. 

The  plot  y-axis  type (IYTYPE) is used  to pick the plotting  units. If IYTYPE=3, 

then the  detected  particle nucleon number and the  energy bands should be  specified 

on each  Rate  Card. If it is desired  to plot ratios of rates, then only ratios should 

be specified (i. e., all IFUNCT=4 on the  Plot  Card); and  WI'YPE  should be 4. 

If IPOINT is left  blank,  events  that f a i l  the  trend check and events  that  occur  im- 

mediately after bit-rate changes and data  time  gaps  will not be  processed. If 

IPOINT = 1, all events  will be processed. 

The  tape type parameter, ITAPE,  should normally  be left blank. If left blank, 

then  counts tapes will be used as input for  all plot  jobs with an  averaging  interval 

smaller than 15 minutes; and summary counts tapes will be used with averaging 

intervals of 15 minutes o r  more. If ITAPE = 1, then  counts tapes  will  be  used 

with any averaging  interval.  This option is useful for  testing and for  processing 

times  for which there exist no summary counts tapes.  The  use of this option for  

normal  production, however, can be  very  costly  in  terms of computer  time. 
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Table 14-1. X-Axis Scaling 

PLOT  TYPE 
(= IXTYPE) 

1 

2 

3 -  

4 

5 

6 

7 

8 

9 

10 

11 

- 
INTERVAL 
AVERAGE 

EVERYREADOUT 

5 MINUTES 

10 MINUTES 

15 MINUTES 

30 MINUTES 

30 MINUTES 

1  HOUR 

1  HOUR 

6 HOURS 

12 HOURS 

24 HOURS 

r PLOT  FRAME  X-RANGE 
(= I X R N G E ) ~  

5 TO 15 MINUTES 

3 TO 12 HOURS 

6 TO 24 HOURS 

12  TO 36 HOURS 

1 TO 5 DAYS 

24 TO 120 HOURS 

1 TO 10 DAYS 

48 TO 240 HOURS 

1 MONTH  ONLY 

_- 1  TO 3 MONTHS 

1 ,TO 6 MONTHS 

r 
I- 

PLOT  START  TIME  ALIGNMENT 

NORMAL 

EVEN  MINUTE 

HOUR 

2  HOURS 

3 HOURS 

DAY 

6 HOURS 

DAY 

112 DAY 

MONTH 

MONTH 

MONTH 

'DEFAULT FOR IXRNGE ISTHE MAXIMUM RANGE VALUE SPECIFIED 

PRODUCTION 

114 HOUR 

112 DAY 

DAY 

112 DAY 

DAY 

DAY 

DAY 

DAY 

MONTH 

MO.NTH 

MONTH 
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On the  Rate  Cards,  the  rate  identification  number should be taken from  the 

appropriate  satellite  rate  table in Table 2 .  The sector  number only has meaning 

if a sectored  rate is being processed. 

The  Rate  Cards are  used  to  identify and supply input data  for all rates that are to 

be accumulated by the  program. Which rates  or combination of rates  are  to  be 

plotted is determined by the  contents of the  Plot  Card. For each item  to  be  plotted, 

the IFUNCT parameter  specifies which combination of rates is to be used.  The A1 

and A2 parameters refer then  to  the  number of the Rate Card which contains  that 

rate  desired. 

For example,  suppose you wish to plot three I M P 4  MED rates  together on the 

same  frames. The  Rate and Plot  Cards might appear as follows: 

0 106 

02  06 

0306 

110 l* 00 01301$ 

As another  example,  suppose you wish  to plot the IMP-7 electrons and stopping 

protons,  each on separate  frames. Since the  protons are the  difference of two 

rates,  the input might appear as follows: 

0307 

0407 

1101*000003212X00000 

The '3212' on the Plot Card  means  take  the  difference ('3') of the rates specified 

on the  second  rate  card ('2') and the first rate card ('1') and plot it on every second 

plot frame ('2I). 

As a final  example,  suppose you wish to  take  the  ratios of the IMP-7 and IMP-8 

stopping particles  relative  to  the IMP-6 stopping particles (i. e., you want DEFG 

(IMP-7) divided by DEFG (IMP- 6), etc. ). The Rate and Plot  Cards might appear 

as follows : 
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0106 . 

0107 

0108 

4211*00000431uZ 

The MAP parameter on the  Plot Card is used  to  determine  whether any plots are 

to  be  produced  and, if so, what the plot organization will be. If all the MAP values 

are  zero or blank, no plots  will be generated. If any MAP value is different from 

zero,  plots  will  be  generated. The values of MAP will then determine which rates 

will  be  plotted  together on the  same  frames and  which rates will be  separated. For 

example,  suppose there are six items, and the MAP values are 0, 0, 0, 1, 1, 1; 

then the first three  items  will not be plotted, and the next three will be  plotted 

together on the  same  frame.  For  another example, if five  items are desired,  each 

on a different frame, the MAP values would be  set  to 1, 2, 3, 4, 5 .  

If the plotting sypbols on the  Plot  Card are left  blank and plots are requested, a 

default set of symbols  will be employed by the  programs (viz: *, 0, x, @, $, #). 

When IYTYPE = 2 or  3,  geometry  factors  will  be  used with all the  rates accumulated. 

If no value is entered on the  corresponding  Rate  Card,  the default value from  Table 2 

will be  used. Note that  certain rates have  defaults of 0.0 degrees, in these  cases a 

geometry  factor  has  been  determined  to  be somewhat meaningless and the user must 

supply a value if the  rate is to be accumulated (with IYTYPE = 2 o r  3). 

14.3 JCL 

Two sample input decks, including JCL, are illustrated in Figure 1. 

Figure 1-a shows a typical deck for plotting rates from a single satellite. The case 

illustrated would generate  plots  from  four IMP-7 non-sectored and sectored rates. 

Note that although three unit numbers are specified on the  Tape Unit Card, only unit 

17 has been allocated in the  JCL,  since only data  from IMP-7 is being plotted. 

Figure 1-b shows a typical  deck  for plotting data  from  three  satellites. 



i 

. .  .. . .~ ....... ... . . . . . .  

Figure 1-a. Sample JCL for IMP Pfd Program 
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The case  illustrated  will plot the stopping MED and LED events for IMP-6,. IMP-7, 

and IMP-8, putting the MED on the odd frames and the LED on the even frames. 

The  data  tape GO steps shown will handle either counts o r  summary counts input 

tapes. 

The  examples shown will gnerate  7-track, 556 bpi tapes. You can obtain 9-track 

plot tapes by changing the unit parameters  to UNIT = (2400-9, ,DEFER) and  by 

deleting  the DCB parameters. 

Note:. The IMP Plot Program  expects  the IMP-6 tape  catalog  to  be unit 26, the 

IMP-7 catalog to  be unit 27, and the IMP-8 catalog to be unit 28. 

14.4 Output 

The plot tapes  generated are either 7 o r  9-track  tapes (as specified in the JCL) 

which are used as- input for  the SD-4060 microfilm  plotter  using  the META 

processor. 

A sample  line  printer  report is shown in Figure 2. A "0.O1? ,for a rate value  means 

that there  were one or  more  reads of the  rate, but that  there were no couuts recorded 

in those  reads. A "-1. O f t  on the  other hand indicates  that  there  were no reads of a 

rate for  that  interval. Sample  plot frames are shown in Figure 3. 

14.5 "Timing and Core 

Using summary counts tapes as input, the IMP Plot  Program  may  take up to 1.5 

minutes CPU and 2 minutes IO to plot a month%  worth of data. Using counts tapes, 

a month of data might take up to 2 minutes C P U  and 10 minutes Iota run, depending 

on how many tapes will  have  to  be  read through. 

Plotting  from one satellite,  the  core  required is about 265k. Plotting from all three 

satellites,  the  core  requirement is about 295k. Specifying 300k will suffice for all 
cases. 
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